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A network device, a network connection detectorand a detec 
tion method thereof are disclosed. The network device com 
prises a socket, a waveform generator and a reflected wave 
detector. The waveform generator sends a first test wave to at 
least a first contact of a plurality of contacts of a socket and 
then the reflected wave detector detects a first reflected wave 
that is corresponding to the first test wave and is reflected 
from the first contact. Thus a first control signal is generated 
according to detection result of the first reflected wave. 
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NETWORK DEVICE, NETWORK 
CONNECTION DETECTOR AND 
DETECTION METHOD THEREOF 

BACKGROUND OF THE INVENTION 

0001. The present invention relates network communica 
tions, especially to a network device, a network connection 
detector and a detection method thereof. 
0002. Due to fast development of computer technology, 
there is a trend for higher processing speed with lower power 
consumption. Especially for notebooks, less power con 
Sumption ensures longer use time. Generally, when the 
network devices that conform to IEEE 802.3 standard, such 
as network cards, hubs, Switches, and routers, connect with 
each other, information is exchanged by issuance of a link 
pulse. Then a suitable communication protocol is chosen to 
transmit information. 
0003 Referring to FIG. 1, a typical network system 
includes a first network device 10 and a second network 
device 20. The first network device 10 comprises a first 
control unit 12, a first transmitter 14, and a first receiver 16, 
and the second network device 20 comprises a second 
control unit 22, a second transmitter 24, and a second 
receiver 26. The first control unit 12 is used to control the 
first transmitter 14 and the first receiver 16 while the second 
control unit 22 is for control of the second transmitter 24 and 
the second receiver 26, so that information is sent from the 
first transmitter 14, through the local area network (LAN) or 
Internet, and then received by the second receiver 26. 
Alternatively the information is sent from the second trans 
mitter 24, through the local area network (LAN) or Internet, 
and then received by the first receiver 16. 
0004. When the network connection between two corre 
sponding network devices has not been established, the link 
pulse is repetitively transmitted from a first network device, 
while a second network device needs to constantly monitor 
reception of such link pulse. According to IEEE802.3 stan 
dard, the link pulse should be transmitted every 16 ms until 
the link pulse is received and the connection is established. 
Even under the condition that one of the network devices is 
powered off or the network cables are not connected, the link 
pulse is still constantly transmitted and monitored. There 
fore, a lot of power is so consumed by the network devices. 
0005. There are three modes in terms of Ethernet con 
nection speed: 10 Mbps, 100 Mbps, 1000Mbps. The 1000M 
mode requires four pairs of wiring (i.e., 8 wires) for trans 
mission while 10M/100M mode only need two pairs of 
wiring. Before establishing connection between two corre 
sponding network devices, only two pairs of network wiring 
are used for transmission and the mode is selected by auto 
negotiation procedure. However, since there is no 1000M 
mode for network connection in early days, only network 
cables with two pairs of wiring are installed when building 
up infrastructure in home or office environment. When both 
of the corresponding network devices support 1000M mode, 
the auto negotiation procedure usually prefers the 1000M 
mode as a prioritized mode. However, due to the inferiority 
of the actual infrastructure installment (i.e., with only two 
pairs of wiring), which does not support network connection 
under 1000M mode, the issuing and monitoring of link 
pulses for 1000M mode will be repeated without resulting in 
any Successful connection. Only after repeating the issuing 
and monitoring of the link pulse for a preset number of times 
or a predetermined period of time and the connection is still 
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not established, will the network device then select modes 
with lower speed such as the 100M mode. Such repetitive 
issuing and monitoring of link pulses causes waste of time 
and unnecessary power consumption. 
0006 Thus there is a need to provide a novel network 
connection detector and a detection method thereof, which 
improves the shortcoming of undue power consumption 
caused by continuous issuing/monitoring of link pulses, and 
thereby saves time to establish network connection and 
improves quality of network connection. 

SUMMARY OF THE INVENTION 

0007. Therefore it is an object of the present invention to 
provide a network device, network connection detector, and 
a detection method thereof, which, when testing network 
connection, send a test wave and receive a reflected test 
wave, and according to detection result of the reflected test 
wave, determine whether the wiring between two corre 
sponding network devices are connected or not. Thus there 
is no need to repeatedly transmit the link pulses, which 
causes unnecessary power consumption. 
0008. It is another object of the present invention to 
provide a network device, network connection detector, and 
a detection method thereof, which send a test wave whose 
energy is Smaller than the energy of the link pulse while 
establishing network connection, so as to save power. 
0009. The network device and network connection detec 
tor according to the present invention include a socket, a 
waveform generator and a reflected wave detector. The 
detection method is to send a first test wave to at least a first 
contact of a plurality of contacts of a socket. Then the 
reflected wave detector detects a first reflected wave that 
corresponds to the first test wave and is reflected from the 
first contact. Thus a first control signal is generated accord 
ing to detection result of the first reflected wave. The first 
control signal indicates whether a physical connection is 
formed between the socket and the plug. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The structure and the technical means adopted by 
the present invention to achieve the above and other objects 
can be best understood by referring to the following detailed 
description of the preferred embodiments and the accompa 
nying drawings, wherein 
0011 FIG. 1 is a block diagram showing connection 
between two corresponding network devices connected by 
conventional technology; 
0012 FIG. 2 is a flow chart of an embodiment according 
to the present invention; 
0013 FIG. 3 is a flow chart of another embodiment 
according to the present invention; 
0014 FIG. 4 is a flow chart of a further embodiment 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0015. A network connection detector according to the 
present invention is applied in network devices, which 
support, for example, 10M/100 Mbps Fast Ethernet and/or 
10M/100M/1000M Gigabit Ethernet standard. It may also 
be applied to other type of network systems. According to 
detecting result of the detector, the network device accord 
ing to embodiments of the present invention operates under 
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two modes. The network connection detector detects the 
status of physical connection of the network device. Such as 
whether network cables are connected or whether there is 
any damage of the network cable that leads to failure of 
connection. When the result of detection indicates that there 
is no connection, the network device Switches to operate 
under a power-saving mode. That means except for compo 
nents necessary for execution of detection, other circuit 
components are powered down for saving power, especially 
those related to link pulse transmitting/receiving, or in other 
words link pulse issuing/monitoring. When the detection 
result indicates that there is indeed physical connection 
formed, the network device works under a normal mode, 
wherein link pulses are constantly transmitted and received, 
in an attempt to establish connection with a remote-end 
network device. 

0016 Referring to FIG. 2, a network device 30 according 
to an embodiment of the present invention includes a socket 
32 for receiving a compatible plug. 38. In this embodiment, 
the socket 32 and the plug 38 are RJ45 type connectors, 
connectors similar to or derived from RJ45 standard (such as 
8P8C connector), or connectors conforming to other speci 
fications. Generally, the socket 32 comprises a plurality of 
contacts 321-324, respectively in contact with a plurality of 
contacts 381-384 of the plug. 38 when plugged in. When the 
network device 30 is setting up connection with other 
network devices, a prerequisite is that a physical connection 
between the socket 32 of the network device 30 and the plug 
38 of the network cable is formed. Taking advantage of this 
observation, in this invention part of the functions of the 
network device 30, such as transmitting/receiving of the link 
pulses, is disabled before the physical connection is set up 
between the network devices, and power consumption is 
significantly reduced as a result. 
0017. In order to achieve the above-mentioned objective, 
the network device 30 further includes a waveform genera 
tor 34 and a reflected wave detector 36. In this embodiment, 
the waveform generator 34 is used to both generate link 
pulses conforming to IEEE802.3 standard under the normal 
mode, and generate a test wave to one or more of the 
contacts under the power-saving mode, which serve to test 
whether the above-mentioned physical connection is 
formed. The waveform generator 34 can be realized as a 
digital to analog converter (DAC) that generates the waves 
needed according to digital values. In order to satisfy the 
specific waveform requirement of the link pulse, the wave 
form generator 34 further comprises more complicated 
functions such as wave shaping. As for the reflected wave 
detector 36, it is used to, under the power-saving mode, 
receive and detect reflected the test wave transmitted from 
the waveform generator 34 to the above-mentioned one or 
more of the contacts. According to detection result, the 
network device 30 determines whether to remain in power 
saving mode or to Switch to the normal mode for establish 
ing connection. 
0018. According to IEEE802.3 standard, the link pulse is 
a signal with certain waveform characteristics and a peak 
to-peak Swing of 4V, repetitively transmitted at 16 ms cycle. 
The pulse signal transmitted in Such high frequency heavily 
burdens the power consumption of the network device 30. 
Before formation of physical connection between the net 
work devices, such kind of consumption proves to be 
without merit. Thus under the power-saving mode of the 
present invention, the test wave with Smaller amplitude Such 
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as 500 mV. Simpler waveform, and longer transmission 
period such as 1 s is used, which can reduce power con 
sumption. In this embodiment, the reflected wave detector 
36 is a power detector that detects reflected power of the 
above test wave. When there is no physical connection 
between the network devices 30, total reflection or near-total 
reflection occurs. Thus the present invention detects whether 
the reflected power is over a threshold. When there is no 
physical connection and total reflection occurs, the reflected 
power passes over the threshold and the network device 30 
stays in the power-saving mode. Only when the physical 
connection is formed and the reflected power is accordingly 
smaller than the threshold, will the present invention switch 
to the normal mode for trying to establish connection. 
0019. It is to be noted that the present invention can also 
be used to detect whether a remote network device is turned 
off. However, here since the reflected test wave received by 
the reflected wave detector 36 will not be a total reflected 
version of the test wave transmitted from the waveform 
generator 34, the energy, and consequently Swing, of the test 
wave from the waveform generator 34 needs to be increased 
so as to avoid misjudgment by the reflected wave detector 36 
due to energy absorption by the remote network device of 
the test wave. 

0020 Under the power-saving mode, the waveform gen 
erator 34 is controlled to only exhibit limited function (for 
example, by turning off the wave shaping function), and a 
receiver 35 for receiving and therefore monitoring the link 
pulse from the remote end is also turned off. Only a small 
portion of the circuitry remains functioning, and therefore 
effectuates reducing power consumption. 
0021 Referring to FIG. 3, a flow chart of detecting 
network connection according to an embodiment of the 
present invention is disclosed. When the network device 30 
attempts to connect with another network device, part of its 
functions such as transmitting/receiving the link pulse is 
disabled before the physical connection can be established, 
So as to reduce power consumption effectively. At this time, 
the waveform generator 34 transmits a first test wave to at 
least one first contact of a plurality of contacts 321-324 at 
certain period T such as 1 s (step S42 and step S44). Please 
note that, under the power saving mode, the test wave 
transmitted has smaller amplitude (e.g., 500 mV), simpler 
waveform, and longer transmitting period (e.g., 1 s). 
0022. Under the power saving mode, the reflected wave 
detector 36 receives and detects the reflected first test wave 
from one or plurality of the contacts 381-384 (step S46). In 
this embodiment, the reflected wave detector 36 is a power 
detector that detects reflected power of the first test wave. 
Based on the phenomenon that total reflection or near-total 
reflection occurs when the physical connection has not been 
formed, it is checked whether the reflected power is over a 
threshold E (step S48). When total reflection occurs, the 
reflected power is over the threshold E and the power saving 
mode remains. Only after the physical connection is formed 
and the reflected power accordingly falls under the thresh 
old, will the network device switch to the normal mode. 
According to detection result of the reflected first test wave, 
the reflected wave detector 36 generates a first control signal 
that is sent to the waveform generator 34. The first control 
signal indicates a first mode and a second mode. According 
to the first control signal, the waveform generator 34 sends 
a first test wave under the first mode and sends a first link 
pulse under the second mode. Under the first mode, the 
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reflected power is over the threshold. Under the second 
mode, the reflected power is smaller than the threshold and 
the first link pulse is sent to a remote network device: 
meanwhile, the receiver 35 is enabled to receive a second 
link pulse from the remote network device, for establishing 
connection (step S50). 
0023 Now please refer to FIG. 4, which shows a flow 
chart of detecting connection by the network connection 
detector, applied in a 10M/100M/1000M Gigabit Ethernet 
network device. In this embodiment, in addition to detecting 
whether physical connection is formed, the network device 
30 can also detect whether the physical connection formed 
(for example, the cable adopted) can support the 1000 Mbps 
network communication. The network device 30 according 
to this embodiment of the present invention checks such 
Support of gigabit connectivity based on the fact that some 
network cables only include two pairs of wiring (therefore, 
only two pairs of contacts) for supporting the 10M/100 
Mmbps networking, while other network cables include four 
pairs of wiring, which is supportive of 1000 Mbps network 
ing. 
0024. In the beginning, the waveform generator 34 of the 
network device 30 generates test waves at certain period T 
and sends a first test wave to a first pair of wiring or a second 
pair of wiring, or both (step S52 and step S54). Then the 
reflected wave detector 36 receives and detects energy 
magnitude of a first reflected wave of the first pair of wiring 
or the second pair of wiring, or both (step S56). When the 
energy of the first reflected wave is no less than the threshold 
E of power (step S58), it means that there is no physical 
connection between the two network devices, and at this 
time the network device initiates to transmit the first test 
wave again every time a period of time lapses; when the 
energy of the first reflected wave is smaller than the thresh 
old E of power (step S58), it means that the physical 
connection is formed between the two network devices, and 
at this time the network device further detects whether the 
physical connection being formed supports 1000 Mbps 
communication (step S58). For 1000 Mbps connectivity 
check, a second test wave is sent from a second contact 
among the plurality of contacts 321-324 to a third pair of 
wiring or a fourth pair of wiring, or both, and similar 
detection as with the first test wave is then performed (step 
S60 and step S62). A second control signal is generated 
according to detection result of the second reflected wave, 
where the second control signal indicates a transmission rate 
supported by the physical connection between the socket 32 
and the plug. 38. When the second reflected wave received by 
the network device 30 is no less than the threshold E of 
power (step S64), it means that the physical connection 
formed does not include the other two pairs of wiring, which 
otherwise facilitate the network connection of 1000 Mbps, 
and accordingly auto-negotiation procedure for 10M/100 
Mbps is proceeded (step S66). When the second reflected 
wave is smaller than the threshold E of the power (step S64), 
it means that the physical connection formed includes the 
other two pairs of wiring, or in total four pairs of wiring, 
facilitating the network connection of 1000 Mbps, and 
accordingly the auto negotiation procedure for 1000 Mbps is 
proceeded (step S68). 
0025. It is to be noted that although the communication 
with a remote network device through the four pairs of 
wiring as mentioned above is facilitated by the plurality of 
contacts 321-324 of the socket 32 in FIG. 2 respectively 
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contacting with the plurality of contacts 381-384 of the plug 
38, a person of ordinary skill in the pertinent art would 
appreciate that the number of contacts in the socket 32 as 
well as in the plug 38 as shown in FIG. 2 serves only as an 
example of the present invention. In practice, various plugs 
and sockets with a different number of contacts may be used. 
0026. Furthermore, although in the above embodiment 
the network device 30 uses a single circuit component (i.e., 
the waveform generator 34) to generate the test wave and the 
link pulse respectively under various modes, a person of 
ordinary in the pertinent art would appreciate that the test 
wave and the link pulse can be generated by two separate 
circuit components. In addition, although there is only a set 
of the reflected wave detector 36 in the above embodiment, 
this is not meant to be a limitation of the invention; in fact, 
each of the contacts can correspond to one reflected wave 
detector 36. 
0027. In summary, a network device, a network connec 
tion detector, and a detection method according to the 
present invention disclose sending a first test wave from the 
waveform generator, through at least a first contact of a 
plurality of contacts of a socket, to a remote-end network 
device. Then the reflected wave detector detects a first 
reflected wave that corresponds to the first test wave and is 
reflected from the first contact. A first control signal is 
generated according to the detection result of the first 
reflected wave. By the first control signal, it is checked that 
whether the Socket forms physical connection with the plug. 
0028. Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the specific 
details, and representative devices shown and described 
herein. Accordingly, various modifications may be made 
without departing from the spirit or scope of the general 
inventive concept as defined by the appended claims and 
their equivalents. 

What is claimed is: 
1. A network device comprising 
a socket comprising a plurality of contacts; 
a waveform generator coupled to the Socket and sending 

a first test wave to at least a first contact of the plurality 
of contacts of the Socket; and 

a reflected wave detector coupled to the socket, detecting 
a first reflected wave that corresponds to the first test 
wave as well as being reflected from the first contact, 
and a first control signal is generated according to 
detection result of the first reflected wave. 

2. The device as claimed in claim 1, wherein the first 
control signal indicates whether a physical connection is 
formed between the Socket and a plug. 

3. The device as claimed in claim 1, wherein the reflected 
wave detector detects the first reflected wave is to detect 
energy magnitude of the first reflected wave. 

4. The device as claimed in claim 1, wherein the first 
control signal indicates a first mode as well as a second 
mode and the waveform generator sends the first test wave 
under the first mode while under the second mode, the 
waveform generator sends a first link pulse. 

5. The device as claimed in claim 4, wherein the network 
device further comprising a receiver is coupled to the Socket 
for receiving a second link pulse under the second mode. 

6. The device as claimed in claim 1, wherein the wave 
form generator comprising a digital to analog converter. 
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7. The device as claimed in claim 1, wherein the wave 
form generator sends a second test wave to at least a second 
contact of the plurality of contacts of the socket while the 
reflected wave detector detects a second reflected wave that 
corresponds to the second test wave as well as being 
reflected from the second contact, and a second control 
signal is generated according to detection result of the 
second reflected wave. 

8. The device as claimed in claim 7, wherein the second 
control signal indicates transmission rate Supported by 
physical connection formed between the Socket and a plug. 

9. The device as claimed in claim 1, wherein the network 
device is an Ethernet device. 

10. A detection method for network connection compris 
ing steps of: 

sending at least a first test wave to at least a first contact 
of a plurality of contacts of a socket; 

detecting a first reflected wave that is reflected from the 
first contact and is corresponding to the first test wave; 
and 

generating a first control signal according to detection 
result of the first reflected wave while the first control 
signal indicates whether a physical connection is 
formed between the Socket and a plug. 

11. The method as claimed in claim 10, wherein the step 
of detecting a first reflected wave further comprising a step 
of detecting energy magnitude of the first reflected wave. 
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12. The method as claimed in claim 10, wherein the 
detection method further comprising a step of sending a first 
link pulse when the first control signal indicates that the 
physical connection is formed between the socket and the 
plug. 

13. The method as claimed in claim 12, wherein the 
detection method further comprising a step of enabling a 
receiver to receive a second link pulse when the first control 
signal indicates that the physical connection is formed 
between the Socket and the plug. 

14. The method as claimed in claim 10, wherein the 
detection method further comprising 

sending at least a second test wave to at least a second 
contact among of a plurality of contacts of a Socket; 

detecting a second reflected wave that is reflected from 
the second contact and is corresponding to the second 
test wave; and 

generating a second control signal according to detection 
result of the second reflected wave while the second 
control signal indicates whether a physical connection 
is formed between the Socket and a plug. 

15. The method as claimed in claim 10, wherein the 
detection method is applied to an Ethernet device. 


